In tracing the diversity of roller-ginning methods in Arizona it is necessary to consider not only the actual ginning operations but the different processes or treatments to which the cotton is subject, from the delivery of the seed cotton by the farmer to the turning out of the finished bale. It will be seen that most of the attendant operations, as well as the ginning processes, were conducted in different ways and with a variety of mechanical equipment that also contributed to the diversity of the product. 1 The use of roller gins in the United States was limited formerly to the districts in South Carolina, Georgia, and Florida where Sea Island cotton was grown, but roller ginning has been required for the Pima variety of Egyptian cotton, which has been grown in recent years in Arizona. Under western conditions new phases of the ginning problems have been encountered. The labor costs are higher, so that some of the Sea Island methods are less applicable.
Several types of roller gins were represented in the different ginning establishments of the Salt River Valley, with cleaning and handling devices of various kinds partly carried over from saw gins, to which the previous experience of many of the ginners had been limited. An investigation has been necessary to determine the effects of different treatments at the gins upon the appearance and commercial value of Pima cotton.
On account of differences in the appearance of the bales, some manufacturers of fine goods have considered that Pima cotton was not suited to their purposes. The diversity in the mechanical condition of the cotton which gave the different appearance undoubtedly has tended to restrict the use of Pima cotton among fine spinners and even caused some shipments to be rejected. Thus, the essential uniformity of the Pima stock, which has been maintained by careful selection and guarding of the seed supplies, has not been 20700 c -25
The seed cotton is sucked from the farmer's wagon by a pneumatic conveyor into the gin building or into a storage house. In some establishments the cotton gees through a mechanical cleaner Another factor that affected the grade was the casings, or housing, of the gin stand. In some gin plants they were so badly adjusted that occasional locks of seed cotton slipped around the ends of the rollers and became mixed with the ginned cotton. Others had defective casings which allowed some of the ginned seeds to be mixed with the lint and passed into the bales.
With such a variety of ginning methods and differences in construction and handling of the gins it is inevitable that there should be a diversity in the appearance and condition of the cotton in the bale.
In order to gin a product which will be more uniform some standard method needs to be recognized and applied. Though most gin stands are built so as to allow for different adjustments of the fixed knife, there is no occasion in practice to make any such adjustments. This feature of gin operation can be greatly simplified by a proper setting of the knife, which remains fixed. One way of doing this is to remove the clamps which in some gins are intended to hold the fixed knife against the roller and to replace them by a single bar of quarter-inch steel, 3 inches wide. Using the same bolts the fixed knife, preferably with a single beveled edge, should be clamped against the rabbet of the top cross rail with the straight side to the roller in a position that will bring the edge of the fixed knife one-sixteenth of an inch below the center of the roller.
The desired pressure of the roller against the knife is obtained by adjusting the roller boxes. Care must be taken to adjust both ends so as to have equal pressure on the Avhole length of the roller, causing the cotton to come over the roller steadily. By eliminating the small clamps and giving the knife a fixed relation to the roller, there is no chance of missetting the knife, and all the gin stands can be given the same adjustment, which is essential to 'uniform results in ginning and the uniform appearance of the cotton.
If the fixed knife is set above the center of the roller there is danger that in trying to bring the moving knife close to it, in order to avoid cracking the seed, the moving knife will rub against the roller.
The closest approach of the moving knife should be to the edge of the fixed knife and not to the surface of the roller. If the moving knife rubs against the roller, the surface of the roller will be roughened so that the cotton will adhere and be carried under the roller, which is called " backlashing." The roller often is moistened with a wet cloth or swab to stop backlashing, but the surface soon gets rough again by the rubbing of the moving knife.
The pressure of the fixed knife on the roller should be just enough to pull the cotton over in a continuous sheet at a steady rate.
(PL VII.) Too much pressure will produce extreme heat, causing the fiber to fold or crumple and giving the cotton a rough appearance.
Samples of such cotton also are likely to appear somewhat darker in color on account of the shadows that are cast by the uneven surface.
HOW THE KNIVES FUNCTION IN GINNING
The moving knife passes through a short arc, the middle of which should be at the edge of the fixed knife, the space between the knives increasing until the moving knife reaches the top of the stroke. 
CONCLUSIONS
On account of the diversity of roller-ginning methods used in Arizona, Pima cotton in the bales often differed so much in appearance that some manufacturers of fine goods have believed that Pima cotton is of uneven quality and not suited to their purposes. In reality, the select Pima variety is much more uniform than any of the seed stocks that were secured from Egypt, and the varied appearance of the bales has been due to the mechanical condition of
